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mercaptans, comprises contacting with weakly basic aqueous stream and 
passing basic stream to reactor containing sulfide oxidizing 
microorganism and oxygen 
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AB - US6306288 B 

NOVELTY - A hydrocarbon stream containing hydrogen sulfide and 
mercaptans is treated by contacting with a weakly basic aqueous stream 
to extract hydrogen sulfide and mercaptans. The basic stream is passed 
to a reactor containing sulfide oxidizing microorganism and oxygen to 
convert hydrogen sulfide to sulfur and mercaptans to disulfides. The 
sulfur and disulfides are then separated. 

- DETAILED DESCRIPTION - Treatment of a hydrocarbon stream containing 
hydrogen sulfide (H2S) and mercaptans, involves contacting the 
hydrocarbon stream with a weakly basic aqueous stream in an extraction 
column to extract H2S and mercaptans. The basic stream is separated 
from the hydrocarbon stream, and a treated hydrocarbon that passes the 
copper strip test is collected. The basic stream is passed to a 
reactor and contacted with a sulfide oxidizing microorganism in the 
presence of oxygen, to convert the H2S to elemental sulfur and the 
mercaptans to disulfides. The disulfides are separated from the basic 
stream, and the basic stream is passed to a first separation zone 
where the elemental sulfur is separated to give a purified basic 
stream. 

- USE - For treating hydrocarbon stream containing H2S and mercaptans. 

- ADVANTAGE - The method effectively removes hydrogen sulfide and 
mercaptans from the hydrocarbon stream. The treated liquid hydrocarbon 
stream contains less than 0.08 g/L sulfur. (Dwg.0/1) 
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(54) mao&m fcte*mxhv~&frzw${t£®m£rrzjj& 

(57) [£»] (&jE#) 
(Ml h!>-Aa»&H a SJKWA'*X 

H 2 SSW^* X* h V 

h y - A^tttti* 7 a 2 r-^g?7KiHX h y f a* 
h y -aoj: 5 tt&tt£tt* K y -AfcWftS* 5. 

ffiStt^ hy-A^5>5>g|-/-^l 2, 

fcflMbk** hy-Aiifti* h y 5/X-r* h 

-At^SftS^ttOfiStJittO. 0 8g/l«m 
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b) hy-A^e>sa£tt^ hy-A£#i?i 

c) iggtt* h 9-A*rK«»lc*ur, 
fc+»4«rM»«$*T, H a S*S*G>«E«K:tefl:* 

-ft. 

d) JBtt^FJ-A^f>y^7-f K£#f8U « 
^0. 0 8g/l£AT^*SK$^c«Stt^hy-A^ 

[Ht*i£2] SfeK, ^ts// (d) X*'&bivZ&m 

[»*«3] ^ ^{c. ftK^^fcTkttco^hy-^^) 
[»*«4 1 h y - Adsss-c 1 P P m^e> 

5 0 0 p pm«|fiH«)Kfbic*«r*A/-CK«»lcA6l(l 

**Sr^tfLPG^ h y-A-c^^r^^^m^r^fi 

[sft*fi6] (a) 0«Stt^ hy-AASfi 

7. 5^e>»i 4(o«sia<z>pHS:*rurv^5«*«i'- 
4 <o v ^ l JlfcE*<0;frifc o 
CM** 7] yfcttOifiStt* h y -AjWMH- h y jr 

§g*« i-4©v *t i jsuik* 

[ff#Jf 8 ] «Ulft#*S» 2 o tobies 0t©«H 
tf>?tS£, #J3 0 : l*>fe»0. 0 1 : 1 (£>«6IS<D&g 
ttfb^tt##{fc**<0fiftH:, Iftl 0 0*>6»2 5 0 0 
kPaO«|OE*t4*, X7y^ (c) "C 

0S««pM3&5»1 5»*»6ftl OB*IBO*B-C»fc1-* 

n i - 4 wrtit>> i ^(cia^^^ffio 

0C0©ffl<DO 2 /^SC0^/V.it, «tLTl&7. l^fett 
10.5 60 jSISO p H «r£trf»#Jl 1 E®^^& 0 



[»#H1 0] «ft**^h!>-A*««:T*)5rfc 
SrWRfc-T^iB** 1 ~4 ©yvf tu^ 1 JSlcfSiigOir 

[000 1] 

^f>H 2 s &iw ^ft £0mfl;£ftfcNi£T 

* h y— A^bH 2 SX^^^^Srttffl1-5fc* 
UJMk;*** h 5 -A h y 9J*mW£i!<D 

TKtto^ifiStt* h y - A £ Sftfe £ it 5 * r y 7 h 

-e^So isstt^ hy-Ai*H 2 ss:sa*^ 
KHtauett* h y -A^e>»«4*t, ^o^stt^ h y 

[0 0 0 2] 

- . * h y -A (iiSii*^^ h y - A) Sr»ik*jKX 

^T/^yttf^fflftKtftftfes-frs^r-feSo -Hb 

h y - t> 5 1 OOJS 

*B4*tf^3, 108, 0 8 1f, i4, 156, 64 
l-*§\gH, 913, 8 0 2^ ^4, 290, 913 
fXV»4, 3 3 7, 1 4 7*4if(0#»(0*B«rW-e 

£tlZ>jjm\Z*m%fW%2, 8 5 3, 4 3 2^ f 2, 
291, 0 2 0t, $2, 988, 500 %RTf$& 3 , 
4 0 8, 2 8 7^lcM^£*LTl^<5o 

[0003] ffiftc^ft:*^^ h y-AasH 2 s*s£A/e 
ttii#*o^{t:**^ h y-Art(c#fturv>5H 2 s 
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H«ffFtaSS4, 5 6 2, 3 0 0^liT/u*y^5~ 

5 o ss%<or^* y i§mzm^x&nb*.mwm%>i>>b 

pt/^T'^^-Srftffll-SIiSfe&M^Lrv^. 77u#y 

it* y ^A/f *r#£**v3. riibwT^* ytt^Hi* 

##K5*v^«-cab6. *H#lfttJigm4, 6 6 

6, 6 8 9^tt$<k*lg*hv-A£*K<k-?-hy 7A 

^■5. ft^l-, *S#fFSil5, 3 5 4, 5 4 5ftH 2 
S ft £©«»fls£**;(f *tt*lti* Sri^s 

treason, rtucto-c, ffiSttSfS^s^-rs 

igffi^O. lA>P>5 0g/l«0«Sffl»flSHS:^A/^^5 
*S4#?FfS5, 3 5 4, 5 4 5*fc*iVvC|B*$ivC^ 

So 

[0 0 0 4] 
[o o o 5] 

(RjBSr»*i-5fc»©^s] ^mmxbn. H 2 S 

tiTktto^ h y-A*»e>»**ii, hy-Aiin 
*&HSitfc#fls*iR:* h y-Attcto^pf-cs^^fig 

{kTkiSiRU^ 7°* ><0£ D'>ft<4oT 
I0 0 0 6J 

a) ttffl*?ArtKj3V^rttU*fl=Tt?|«flyK#^ hy 
-ASr*ttoP**tt^ MJ-At»«i**T. till: 



r. si* h y y7'7 1 ^ nc-g-tsi-stos^itfc^k*^ 

* h y-ASrlHlilx1-5^ry7'; 

c) U +^/ifi^^ 

d) ^/W7-r K££g&* hy-AA>lb#liU igg 

Hi5o. 0 8g/l^T©«K£tvfcJ££tt*hy-A 
[0 00 7] »J©«lfc©»IBfc*iV^T, fiSHnm 1 #8 

ffit^ftSo SJSilKASJfigtt;* hy-AriS-£©£<k 
[0 00 8] ±I2<D&tRr©ft!l© @ ftft bmz£M<DB 

[0 0 0 91 ^Mlcis^ffi^io-cftkffiT-^s^k 

zKSi* hy-Af4£^fliHU:;b;fcD, S^I4 2^ib3 0 
«©«*JB^S:Wf-5ftft**-C, h y — A£;# 

-CJ±IItA/ifO&g-C 3 *»P>C 4 co^k*3gSr-&^. ii 
#ttfl^tt#* (LPG) t^tf^fc©^*., ftfi.or> 

mt L/ttt#y y ^{kzkSf* hy-A, 

m*hv -a, r f — tr/i^k*^* h y -AMifi/ 

v^fcli^v^v (c 5 ) ttH±\£*-i&tot:tStixY' 

y-A^A/T-v^o ^ttib<o^{k*^^hy- 

Ali5^e>*^5 0 0 0 p pmCOffi$ia<£>H 2 sM5^6 
5 0 0 0 p pmOilW/i'*^ A/ T-V?),, 

i o o i o i mm-t^z mt*m* h y -ai*, 
ic. TKttonffiStt^ h y-Atttm^#Tr-s/»$* 

tb^lMk-S-feSr^tf^ hy-A©S*t?*>5. rtt5>© 

^•sittttBW- h y f a, ^ktr^^- h y 7 a, y > 
K*^*y7A, s»7y*s5'A ) ^Sf*^rv^^ 

7A, y^iST^*=-7A/j:ifSr-&A/-CV^ 0 S&i&S, 
«ajxtf7K®?<k^- h y 7 A«: ¥%,£\zMmtzfc-&m-t* 

[ooii] aft*** h y-At*tt«oiSffiStt^ h 
y — a (giT, rjggte* h y -aj t twt) t 
cD^Mtt, ttffiSg$fc{4affl*7At L-CJi*nog§gSr 

oTff prt^-CtS. ; ErWttWSl±ji^2oo^ h y 
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30: iho. oi: i <D^m<omt7^m\c^ft 

5ffi£tt<b£*OfigJt, tLT100H2 5 0 0 k 
[0 0 12] flm£hfcttft*S* 

ft*** h y h y -a^5>m* 

13 0. D- 1 8 3 8, MD-2 4 2 0ffit^i^ 

* e h y y t't* h gMt*** h y - a*o«i 

[0 0 13] I ©fif^-CHS - RW/W*^ K • >f t 

trf££f4* b y-Aft^-^v'A'* (Thiobacillus) A 
&U^:t^ * DXfc*7 (Thiomicrospia) M<Di&##& 

»^5, 3 5 4, 5 4 5*lCSfc^bft"C*l!K 91 

[0 0 14] Z<DRfc&ftX\ o*9, 
'JTHtSWh* (HS~) *¥{*W«fcJftfc«Efl:1-a. Plft 
ic, t/WfW (RS~) fi^/^^ KfcteffcSJx 

[ooi5] mtim*ffi&\^ zLxtfr*?*^* 



fc*LSfc»*<0*«:. 0. 4-2. 0^/K) 2 / 

1 5#*>fe 1 0B$Pfl^«Sffl-efo9, »*L<l42fiflBd» 
e>5l*IB<0«B-C*5. itStt* h y -Aft, /<y^X 

U\ ft&cO^||St/^/^^K(7)^{b*ft^2 0 < C^ 

e>s otwffijigco^, 7. id»e>io. 5<D^m<Dp 
h, Rt/*ftEE (*>5i\ 0Hx.fi i o oa»e> i, ooo 

[0016] 4*5. h y -Aftic-£s<^{b 

[0 0 17] H 2 s*»e>S6jS^, tlt^/^^y^ 
S&l^iSStt^ hy-A*5«iffi$ix5 0 ^/U7-f 

9cft&ffix&tom^tifr<D^mz£<>xffe3;'rz> 
[ooi8] mc, ^stt^ b»-j*\*Rj&m*b%i 

[0019] -»<o«-ett. KttS/£Srt"C 
liffiStt^ hy~Aa>(b#lti£*v£i\> 0Ux.fi> ^^/^ 

a. ^/^-f Ktt*tt^ hy-A^ftcici^fcoT^K 

K^/HiTKtt^ h y-Aa>p>#K£ixa 0 rttn 
$2 $ n/c^stt^ h y - a r 1 1 ^jffi-efc 

9. *ai^tt*0^ft< tt--SB*:ttffl»K?fll«L-C 
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i o o 2 o i mm Ltzmm&x h y - j*<o-i$\mmx 

0. 0'8 g/l J^TtCi-a^S^fc^o rcoftt^^u 

[0021] mi \tt%W<n\r><D^Mmmz^h<n 

[00 2 2] hy-Att^vSSr^LTtt 

[0 0 2 3] Tkte* hy-A(i7^Vl lSr^LTKJS 
1 3fctf zM4* h J-Att^yi 4 2: 

[00 24] $6>^±ia*tt4a#^/w^^ KSr^tfS 
3\ hy-Att^vi 6£:frLTfB2#«£;A- 

vi 7id&9ffi£*i x K# 

t»*s*u hy-Awt?-* vi 9fc^Lr*9 

[0 0 2 5] aTo*«t«tt**WOlftWofc»K:»* 



[0 0 2 6] 
[Sttffl] Hffifc! 1 

9 0 0 p pm<OH 2 S <t 2 0 0 p p m<D*Wf9 V£r 
^tfLPGiife7hD-A^ia (2 4t) . LP 
7 5 g/hr, ^^TRS^^ft^K 
I«i^l 0 8 0g/hr, E**Sl 0 3 4 kPa (1 

5 o p s i ) itfRft*»:»t5R»**iSiitoii 
Jt#2. 8O*0fa*fl=T^»*ixS*-^T-^ttffi 

ft* h y - AttjRft*** h y -A*»6»(ts nfc 0 & 

{fc*^* h y-AO#W£tTofc£r5. H 2 S(D10 

o%>euy;M^ v(D6 o h y-A 

[0 0 2 7] h 

(Thiobacillus) • /^t!)7 £r c^tf 'M* t!)7^^- 
td^Lfc. ^coyr^^- **ftfiS (2 4 

, pH9. 0XlK> 2 /S<D*/WtJ&S0. 5:1^ 

bi. 0:1. oo^feftT-cf^ibS-frfco :^ty 

s&amm? 5%vmmz s mam2o%xmtm^ 
mam 5 % x^mmmc ztiztifcit ztiz r. & 

[0 0 2 8] 

[»«©»*] #»Wfc±0, ^SttflFtWRffiS, 3 5 
4, 5 4 5^fcWdfrJH«|fc:, m&£mWlifiH 2 SRXf* 

8 g/1 KTKi-ftii:3»"C*6. 

[@ffiotffi^*siw] 

[El i ] h y -A^bH 2 s&uv< 

1,3,4,5,7,8,10,11,13,14,1 
5,16,18,19,20 yjy 
2 )4P7^ 

6 ft*j*c 

9 SI6« 

1 2 ^-5^ffi^-v 
1 7 ^-^«t^-V 
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(51) Int. CL 7 

C 1 0 L 3/10 
C 1 2 N 1/00 



■HSUSB* 



F I 

C 1 2 N 1/00 
C 1 0 L 3/00 
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